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ORAL COMPOSITIONS AND METHODS FOR PREVENTION, REDUCTION 
5 AND TREATMENT OF RADIATION INJURY 

BACKGROUND OF THE INVENTION 

:._L 

q 1. Field of the Invention 

'% The present invention relates to oral compositions and methods for preventing, 

|«n 10 reducing and treating radiation injury. 

ssr 

2. Description of the Prior Art 

Q It is generally known that extensive radiation exposure or exposure to strong 

}:a's 

j„.fc radiation may cause radiation injury. Radiation injury may range from less serious 

% 15 injuries such as radiation dermatitis to more serious injuries such as those causing 
ill vomiting, bone marrow failure, intestinal death and/or instant incineration. Such 

injuries or damage may be caused by radiation emitted from x-rays such as those used 
in diagnostic equipment, y-rays such as those emitted from radioactive materials or 
from numerous other sources. 
20 Many attempts have been made to reduce, control or cure radiation injury. 

U.S. Patent No. 5,543,140 to Nakai et al discloses a method of preventing or 
inhibiting radiation injury by administering interleukin-l-a derivatives. In particular, 
Nakai et al uses an interleukin-l-a modified by replacing the Asn at the 36 position 
with Asp, and replacing the Cys at the 141 position with Ser. The modified 
25 interleukin-l-a derivative is preferably produced using recombinant DNA techniques, 
which are complicated and burdensome. In addition, the potential adverse side effects 
of the modified Interleukin-l-a derivatives are not well known. 

U.S. Patent No. 5,767,092 to Koezuka et al. discloses a composition, which 
may be therapeutically or prophylactically useful in promoting bone marrow cell 
30 proliferation and protecting human bone marrow cells against radiation damage. The 
composition disclosed in Koezuka et al. contains a-galactosylceramide. However, 
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radiation may cause other injuries in addition to damage to bone marrow cells and 
thus this composition has limited applicability. 

There still remains a need in the art for effective compositions and methods to 
prevent, reduce and treat radiation injury. 
5 Accordingly, it is an objective of certain embodiments of the present invention 

to provide an oral composition that, when ingested, will prevent, reduce or treat 
radiation injury. 

□ It is further objective of certain embodiments of the present invention to 

a 

Ti provide methods to effectively prevent, reduce or treat radiation injury by oral 

10 administration of a composition that, when ingested, will prevent, reduce or treat 

■J!) radiation injury. 

" r It is a still further objective of certain embodiments of the present invention to 

provide methods of administering a composition to prevent, reduce or treat radiation 

M injury using a combination of oral and topical administration. 

S3 f 

|«* s 15 These and other objects of the present invention will be apparent from the 

I U summary and detailed descriptions of the invention, which follow. 

SUMMARY OF THE INVENTION 

In a first aspect, the present invention relates to an oral composition for 
20 preventing, reducing or treating radiation injury. The oral composition includes a 
compound that regulates cell differentiation and/or cell proliferation, an antioxidant 
and at least one of a pharmaceutically acceptable carrier for an oral composition or at 
least one other ingredient useful in the prevention, reduction or treatment of radiation 
injury. 

25 In a second aspect, the present invention relates to a method of orally 

administering a composition for the prevention, reduction or treatment of radiation 
injury. In the method, an effective amount of a suitable composition is orally 
administered to a person at risk for radiation exposure or to a person who has already 
been exposed to radiation to prevent, reduce or treat radiation injury. 



30 
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being prevented, reduced or treated in the present invention is of the type caused by 
non-therapeutic radiation. 

The compound that regulates cell differentiation and/or cell proliferation that 
may be used in the composition of the present invention may be selected from suitable 
compounds that have this activity. Suitable compounds that regulate cell 
differentiation and/or cell proliferation are those that do not induce significant, 
adverse side effects when administered to a patient in amounts that regulate cell 
differentiation and/or cell proliferation, and which do not react with one or more of 
the ingredients of the composition resulting in a substantial loss of activity of one or 
more of the ingredients. Preferred compounds for regulating cell differentiation 
and/or cell proliferation are those that occur naturally in the human body and/or i 
materials obtained from plants or animals which may be administered to humans 
without significant, adverse side effects in the amounts used, or derivatives thereof. / 

More preferably, the compounds that regulate cell differentiation and/or cell 
proliferation used in the present invention inhibit or prevent cell differentiation or cell 
proliferation. Even more preferably, the compounds that regulate cell differentiation 
and/or cell proliferation used in the present invention accomplish at least one of the 
following: maintenance of cellular homeostasis and normal cell metabolism, 
regulation of cell differentiation, induce certain cancer cells to differentiate into 
normal cells, preferably by working in combination with vitamin A, maintenance of 
the epidermal permeability barrier, inhibition of cancer cell differentiation, and 
inhibition of cancer cell proliferation. 

Exemplary compounds that regulate cell differentiation and/or cell 
proliferation are vitamin D3, vitamin D3 analogs, compounds that may be converted or 
metabolized into vitamin D 3 in the human body, and metabolites thereof. Exemplary 
compounds that may be converted or metabolized into vitamin D3 include common 
cholesterols illustrated below. The cholesterol illustrated below may be converted 
into Provitamin D when a hydrogen is removed from the number 7 carbon, which then 
forms a double bond with the number 8 carbon, in the second, or 'B 1 ring of the 
cholesterol molecule. The cholesterol is 'oxidized 1 (that is, an electron is removed with 
the hydrogen atom), so that the double bond is a consequence of 2 mutually shared 
electrons between carbons 7 and 8. 
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In another preferred embodiment, the antioxidant used in the composition of 
the present invention may include one or more antioxidant enzymes. The antioxidant 
enzymes useful in the present invention are those capable of scavenging radicals, 
promoting radical scavengers or preventing radical formation. The preferred 
5 antioxidant enzymes useful in the present invention include superoxide dismutase, 
catalase, glutathione peroxidase and methionine reductase. Other antioxidant 
enzymes with activities similar to those mentioned explicitly above, may also be used. 
i«j In addition, one or more of the antioxidant enzymes may act in combination with one 

ia jJ or more of the antioxidant compounds in the composition to, for example, scavenge 

Lp I 10 free radicals and/or prevent cell damage in the skin. 

s 

. A The antioxidant component of the composition is used in an amount effective 

S » J to provide significant antioxidant activity when administered to a patient in the 

Q composition of the present invention. 

I=3 : 3 

I L The ratio of the amount of the compound that regulates cell differentiation 

: ;P 15 and/or cell proliferation to the amount of antioxidant employed in the compositions of 
| a -|| the present invention is from about 200 IU per gram of antioxidant to about 3 million 

IU per gram of antioxidant. More preferably, the ratio of the amount of the compound 
that regulates cell differentiation and/or cell proliferation to the amount of antioxidant 
employed in the compositions of the present invention is from about 1800 IU per 
20 gram of antioxidant to about 1 million IU per gram of antioxidant, and, most 

preferably the ratio is from about 5000 IU per gram of antioxidant to about 200,000 
IU per gram of antioxidant. 

The antioxidants used in the composition of the present invention are 
preferably selected not only for their antioxidant activity, but also based on other 
25 beneficial effects that particular compounds may provide. . For example, a racemic 
mixture of a-lipoic acid not only has a strong antioxidant activity but also has a 
recycling effect on vitamins C and E, and thus is a particularly preferred antioxidant 
for the present invention. In addition, a-lipoic acid can function in both lipid and non- 
lipid environments. Similarly, vitamin E and its esters may contribute to an anti- 
30 cancer effect and may have beneficial effects on the skin and is thus is also a preferred 
antioxidant. Vitamin C and its esters are not only antioxidants, but also exhibit a 
strong combinatorial effect with vitamin E and its esters when used together. In fact, 
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vitamin E and its esters, and vitamin C and its esters can mutually reinforce one 
another by a mechanism in which one antioxidant (reducing agent) acts as a 
regenerator for the oxidized form of the other. 

Vitamin A (retinol or retinyl ester) may also have anti-cancer effects. In 
5 addition, vitamin A may also enhance the physiological mechanism of cell 

differentiation, inhibit malignant transformation, suppress tumor promotion and 
directly act against neoplastic cells. Vitamin A is also a fat-soluble material and thus 
is preferred for use due to this additional beneficial property. Preferably, vitamin A 
□ may be used in its ester forms, such as vitamin A palmitate, because the ester forms of 

1 ll 10 vitamin A may be less irritating to the stomach. 

2 Another particularly preferred antioxidant is green tea polyphenol or green tea 
Q extract, which contains compounds such as (-)-epigallocatechin-3-gallate, (-)- 

is 

n epigallocatechin-3-gallate, (-)-epigallocatechin and/or (-)-epicatechin. Studies (see 

Elmets, C. A. et al, J. Am. Acad. Dermatol., 44 (3); 425-32, March, 2001) have shown 
: =K 15 that green tea polyphenol or extract is effective in inhibiting erythema and preventing 
Langerjans cells from some forms of ultraviolet radiation damage. 

Carotenoids such as P-carotene may also be included in the composition of the 
present invention as a preferred antioxidant. Several carotenoids have shown 
beneficial effects for the present application, such as enhancement of immune 

20 response, inhibition of mutagenesis and/or reduction of induced nuclear damage. 

Carotenoids can also protect against photo-induced tissue damage. Some carotenoids, 
including P-carotene, quench highly reactive singlet oxygen under certain conditions 
and can block free radical-mediated reactions. 

Preferably, the antioxidant used in the composition of the present invention 

25 may also include one or more curcuminoids. Exemplary curcuminoids include 
curcumin (diferuloylmethane), desmethoxycurcumin (hydroxycinnamoyl 
feruloylmethane), and/or bis-desmethoxycurcumin (dihydroxydicinnamoyl methane) 
(see Drug Analysis by Chromatography and Microscopy, p. 169, Ann Arbor Science 
Inc., 1973), which may be purchased from commercial sources or isolated from 

30 turmeric. Methods for isolating curcuminoids from turmeric are known, (see Janaki 
and Bose, An Improved Method for the Isolation of Curcumin From Turmeric, J. 
Indian Chem. Soc. 44:985 (1967)). Alternatively, curcuminoids for use in the present 
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invention can be prepared by synthetic methods. Curcumin not only has antioxidant 
properties but also may have anti-inflammatory, anti-tumor and other valuable 
properties. 

Preferably, the antioxidant used in the composition of the present invention 
5 may also include chlorophyllin and/or its salts, because chlorophyllin and its salts may 
exhibit beneficial effects such as an anti-cancer effect, protection of DNA against 
ionizing radiation and other chemical mutagens, and fighting bad breath, nausea and 
q indigestion, in addition to being a potent antioxidant. Chlorophyllin and its salts may 

"~l be included in the composition of the present invention as part of the antioxidant. 

Lfl 10 More preferably, chlorophyllin and its salts may be included in the composition of the 

SI 

j% present invention in amounts, which, when administered to a patient according to a 

!=sl method of the present invention, provide a daily dosage between about 20 milligrams 

□ and about 500 milligrams. Chlorophyllin and its salts may be an alfalfa extract or 

jsa's 

| mL extracted from silkworm feces. Chlorophyllin and its salts may also be purchased 

4= 15 from common commercial sources such as Aldrich Chemical Company. 

Q 

rij Even more preferably, the antioxidant used in the composition of the present 

invention includes a combination of effective amounts of vitamin A or its esters, 
vitamin C or its esters, vitamin E and a-lipoic acid to achieve the beneficial effect of 
recycling vitamin C or its esters and vitamin E by a-lipoic acid. 

20 Preferably, the composition of the present invention further includes one or 

more flavonoids and/or flavonoid derivatives. These flavanoids and/or flavanoid 
derivatives may have radioprotective effects. In addition, flavonoids and/or 
flavonoid derivatives such as quercetin may have other beneficial effects such as 
acting as an anti-inflammatory and maintaining the structural integrity of ischemic or 

25 hypoxic tissue, which may occur after radiation exposure. Exemplary flavonoids and 
flavonoid derivatives include 1,2,3,6-tetra-o-gallyol-P-d-glucose; 2'o-acetylacetoside; 
3,3%4-tri-o-methyl-ellagic acid; 6,3\4'-trihydroxy-5,7,8-trimethoxyflavone; 6- 
hydroxy-luteolin; 6-hydroxykaempferol-3,6-dimethyl ether; 7-o-acetyl-8-epi-loganic 
acid; acacetin; acetoside; acetyl trisulfate quercetin; amentoflavone; apigenin; apiin; 

30 astragalin; avicularin; axillarin; baicalein; brazilin; brevifolin carboxylic acid; 
caryophyllene; chrysin-5,7-dihydroxyflavone; chrysoeriol; chrysosplenol; 
chrysosplenoside-a; chrysosplenoside-d; cosmosiin; 5-cadinene; 
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preferably, the flavonoids and/or flavonoid derivatives are employed in an amount of 
about 0.05 to about 1 gram, per gram of the total antioxidant in the composition, and, 
most preferably, the flavanoids and/or flavanoid derivatives are employed in an 
amount of 0.1 to about 0.4 grams per gram of the total antioxidant in the composition. 
5 The composition of the present invention may further include selenium and/or 

a compound containing selenium. Selenium is known to be able to prolong the 
lifespan of a person exposed a severe dose of harmful radiation, e.g. as a result of the 

5 , 

j»j Chernobyl accident, and to reduce the potential occurrence of leukemia and other 

™ malignancies in that person. Selenium may be included in the composition of the 

ijl 10 present invention in such an amount that when the composition is administered to a 
J\ human according to a method of the present invention, the daily dosage should be 

between 5 micrograms and 200 micrograms. Preferably, selenium may be included in 
Q the composition in such an amount that when the composition is administered to a 

\ mA human according to a method of the present invention, the daily dosage should be 

4' 15 between 10 micrograms and 100 micrograms. An excessive amount of selenium 
ry and/or selenium compound in the composition of the present invention may render the 

composition toxic. 

The oral and/or topical compositions of the present invention may further 
include an organic germanium compound such as carboxy ethyl sesquioxide of 

20 germanium or spirogermanuium. Organic germaniums are known to protect human 
cells from radiation damage. For example, controlled experiments have also shown 
that Ge-132 reduces mutations in E. coli due to y-radiation by twenty- fold (see 
Mochizuki and Kada, Antimutagenic effect of Ge-132 on y-ray-induced mutations in 
E, coli B/r WP2 trp-. 42(6) Int. J. Radiat. Biol, 653-59 (1982)). Germanium oxide has 

25 been shown to reduce the mutation rate in Salmonella typhimurium induced by Trp-P- 
2 (3-amino-l-methyl-5H-pyrido(4,3-b)indole), by 40-67 folds (see Kada, Mochizuki, 
and Miyao, Antimutagenic Effects of Germanium Oxide on Trp-P-2 Induced 
Frameshift Mutations in Salmonella Typhimurium TA98 and TA 1538, 125 Mutation 
Research, 145-5 1 (1984)). One or more organic germaniums may be included in the 

30 composition of the present invention in such an amount that when the composition is 
administered to a human according to a method of the present invention, the daily 
dosage of the germanium compound will be between 25 milligrams and 500 
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milligrams. Preferably, the organic germanium may be included in the composition in 
such an amount that when the composition is administered to a human according to a 
method of the present invention, the daily dosage of the germanium compound will be 
between 50 milligrams and 200 milligrams, and, most preferably, about 100 
i milligrams. 

Alternatively, Siberian ginseng may be added to the oral and/or topical 
compositions of the present invention inthe form of one or more of Siberian ginseng 
roots, Siberian ginseng powder, or extracts thereof which may contain one or more of 

□ the active ingredients of the Siberian ginseng. Siberian ginseng (Eleutherococcus 
i « 10 senticosus) has been shown to have restorative effects on the functions of bone 

marrow damaged by exposure to radiation. The active ingredients of Siberian ginseng 

□ generally include eleutherosides A, B, Bl, C, D and E; triterpenoid saponins; 
eleutherans A, B, C, D, E, F and G; and equivalents thereof. Siberian ginseng extract 



may be included in the composition'of the present invention in such an amount that 

15 when the composition is administered to a human according to a method of the 

present invention, the daily dosage of the Siberian ginseng extract will be between 25 
milligrams and 500 milligrams. Preferably, Siberian ginseng extract may be included 
in the composition in such an amount that when the composition is administered to a 
human according to a method of the present invention, the daily dosage of Siberian 

20 ginseng extract should be between 50 milligrams and 1 50 milligrams, and, most 
preferably, the daily dosage of the Siberian ginseng extract will be about 100 
milligrams. If Siberian ginseng is used in a different form in the composition of the 
present invention, a skilled person should be able to adjust the amount being used 
accordingly based on the dosages for the Siberian ginseng extract given above. 

25 Alternatively, the compositions of the present invention may include Korean 

ginseng {panax ginseng) and/or American ginseng (panax quinquefolius), in the form 
of roots, powder or an extract. Korean and/or American ginseng may prompt 
recovery of hemateikon and splenal weight and cause improvement of thrombocyte 
cells. This product is commercially available as Korea Insam. The daily dosage for 

30 Korean and/or American ginseng is the same as for Siberian ginseng. A skilled 
person is able to adjust the dosage of the Korean and/or American ginseng for 
different physical forms of administration, i.e. root, powder or extract. Of course, 
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mixtures of one or more of Siberian ginseng, Korean ginseng and American ginseng 
and/or extracts of one or more of these ginseng types may also be employed. 

Particularly preferred compositions in accordance with the present invention 
contain 3,800-4,800 IU of vitamin A palmitate; 2,400-7,200 IU of beta carotene; 240- 
480 IU vitamin D 3 ; 95-300 IU of vitamin E in the form of alpha- tocopherol; 48-72 mg 
of alpha-lipoic acid; 280-580 mg of quercetin, 120-240 mg of ascorbyl palmitate; 4.5- 
7.2 mg of curcumin; 4.5-10 mg of green tea (C&P); 45-100 mg of chlorophyllin; 24- 
100 mg of carboxy ethyl sesquioxide of germanium and 180-540 meg of superoxide 
dismutase for every gram of non-carrier ingredients contained therein, wherein the 
non-carrier ingredients may include the compound that regulates cell differentiation 
and/or proliferation, the antioxidant, preferably, the flavonoids and/or flavonoid 
derivatives, and optionally selenium, organic germaniums and Siberian ginseng. 

The composition in accordance with the present invention may provide one or 
more of the following beneficial effects to a patient when orally administered in an 
effective amount: antioxidant properties, free radical scavenging, transition metal 
chelation, nitric oxide stabilization, anti-inflammatory activity, relief of pain, burning, 
tingling, electrical sensations and/or hyperalgesia, increased microcirculation, nitric 
oxide stabilization, promotion of healing of skin ulcers and lesions, protein kinase C 
inhibition, decreased oxidative stress, anti-inflammation, protection against radiation 
damage, blockage of the formation of leukotrienes, stabilization of cell membranes, 
and regulation of cell differentiation, cell proliferation protection of mitochondrial 
membranes, reduction of cell damage, especially damage to DNA molecules, and 
plays a role in the repair and rejeneration process of damages cells. 

In one preferred embodiment, the compositions of the present invention may 
be formulated in any acceptable oral dosage forms including, but not limited to, 
capsules, tablets, lozenges, troches, hard candies, powders, sprays, elixirs, syrups, and 
suspensions or solutions. 

The oral compositions of the present invention are preferably formulated with 
a pharmaceutically acceptable carrier. The pharmaceutically acceptable oral carrier 
may include, but is not limited to: (a) carbohydrates including fructose, sucrose, 
sugar, dextrose, starch, lactose, maltose, maltodextrins, corn syrup solids, honey 
solids, commercial tablet compositions including Emdex.RTM., Mor-Rex.RTM., 
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Royal-T.RTM., Di-Pac.RTM., Sugar-Tab.RTM., Sweet-Rex .RTM., New-Tab. RTM., 
(b) sugar alcohols including mannitol, sorbitol, xylitol, and (c) various relatively 
insoluble excipients including dicalcium phosphate, calcium sulfate, calcium 
carbonate, microcrystalline cellulose and other pharmaceutical tableting ingredients. 
5 In the case of tablets, for oral use, the pharmaceutically acceptable oral carrier 

may further include lactose and corn starch. Lubricating agents may also be added to 
the tablets, including, for example, magnesium stearate, sodium lauryl sulfate and 
talc. Tablets may also contain excipients such as sodium citrate, calcium carbonate 

.sas, 

4f and calcium phosphate. Disintegrants such as starch, alginic acid and complex 

|? = l 10 silicates, may also be employed. Tablets may also include binding agents such as 
. ? l polyvinylpyrrolidone, gelatin, PEG-8000 and gum acacia. 

C3 In the case of lozenges for oral use, the common pharmaceutically acceptable 

□ oral carrier may further include a binder such as PEG-8000. Preferably lozenges are 

r[ made in a 0.1 to 15 grams size to allow a suitable dissolution rate for lozenges. More 

4* 15 preferably lozenges are made in a 1 to 6 gram size to allow a suitable dissolution rate 

Q 

i=I j for lozenges. Dissolution time should be about 1 5 minutes in water bath testers at 

37°C. degrees or about 30 minutes when orally dissolved as lozenges for treating a 
sore throat, congestion, laryngitis and mucous membrane inflammation. 

To directly make compressible lozenges, add the active ingredients to PEG- 

20 8000 processed fructose; or add the active ingredient of the composition to crystalline 
fructose and commercially available, sweet, direct compression products such as 
Mendeirs Sugartab.RTM., Sweetrex.RTM., or Emdex.RTM and add saccharin if 
desired, flavors as desired, glidants such as silica gel as needed, and lubricants such as 
magnesium stearate, as needed. The mixture should be kept dry and tableted soon 

25 after mixing. The ingredients are mixed and directly compressed into lozenges using 
conventional pharmaceutical mixing and tableting equipment. The compressive force 
is preferably sufficient to produce maximum hardness throughout the lozenges, to 
preserve the dissolution rate, and to maximize the efficacy of lozenges. Dissolution 
should occur over a sustained period of time of about 5 to 60 minutes, and preferably 

30 about 20 to 30 minutes. The composition should be stored in an airtight container and 
in a cool dark place. Tablets and troches can be manufactured using procedures 
similar to that described above with minor changes in the optional ingredients. 
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The optional flavorants which may be used in the oral composition of the 
present invention include, but are not limited to, peppermint, peppermint-menthol, 
eucalyptol, wintergreen, licorice, clove, cinnamon, spearmint, cherry, lemon, orange, 
lime, menthol and various combinations thereof. 
5 In general, the non-carrier ingredients described above, which may include the 

compound that regulates cell differentiation and/or proliferation, the antioxidant, 
preferably, the flavonoids and/or flavonoid derivatives, and optionally selenium, 
organic germanium, Korean ginseng, American ginseng and Siberian ginseng make 
Q up from about 0.5-50% by weight of the total composition. Preferably, the non- 

I h 10 carrier ingredients will make up about 1 -20% by weight of the total composition. 
:j More preferably, the non-carrier ingredients make up about 2-10% by weight of the 

□ total composition. 

I«j In a second preferred embodiment, the composition of the present invention is 

an oral composition, which includes a mixture of a compound that regulates cell 

41 15 differentiation and/or cell proliferation, an antioxidant and at least one other 

Q 

pj ingredient useful in the prevention, reduction or treatment of radiation injury. The at 

least one additional ingredient may be selected from flavonoids and/or flavonoid 
derivatives, selenium and/or selenium compounds, inositol, other B-complex 
vitamins, organic germanium, Korean ginseng, American ginseng, Siberian ginseng, 

20 extracts of one or more of these ginseng types and anti-inflammatories. These 
ingredients may be employed in the same relative amounts as given above. 

In a second aspect, the present invention relates to a method of preventing, 
reducing or treating radiation injury by the oral administration of an amount of a 
composition, which includes a mixture of a compound that regulates cell 

25 differentiation and/or cell proliferation, and at least one antioxidant, which is effective 
to prevent, reduce or treat radiation injury. 

In the preferred embodiment, the method of the present invention involves the 
oral administration of a composition to a human that may be potentially exposed to 
radiation, is in the process of being exposed to radiation, or has already been exposed 

30 to radiation. The effective amount of the oral composition to be administered will 
vary depending on such factors as the person being treated, the particular mode of 
administration, the activity of the particular non-carrier ingredients employed, the age, 
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fasten by ft. person. More prefer*^ ^ of a dose. 
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a pHarmaceutically 'OP" » " te method , . effective antoun. 

of the topical composition of the in 

«. topical composition of ihe present » ^ ^ „ mes 

l5 potential radiation exposure. Foreach « ^^^^^^.o be potent* 
composition should preteramy 

remains on the skin. a rad iation injury, an effective amount of 
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Ufcrt area of skin, as needed, and .he «0P 

robb ed into me sKn until little or no restdue rern^n ^ ^ 

tneftod of fte present inventton, effecK described 

Mcaladmima^onmayp^^orm ^ ^ method o{th e present 
^ V e for dte compositions of .he tnven ^ ^ ^ ^ or more of 
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described above. 
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The pharmaceutically acceptable topical carrier used in the present invention 
may be a carrier suitable for use as a carrier for topical compositions. The non-carrier 
ingredients, which may include a compound that regulates cell differentiation and/or 
cell proliferation, an antioxidant, and optionally one or more flavonoids and/or 
5 flavonoid derivatives, selenium and /or a selenium compound, as well as inositol, 
other B-complex vitamins, and anti-inflammatories such as y-Hnolenic acid, are 
dissolved, dispersed and/or suspended in the topical composition. Exemplary topical 
" carriers may include creams, ointments, lotions, pastes, jellies, sprays, aerosols, bath 

Q oils, and other topical pharmaceutical carriers, which accomplish direct contact 

j s Jj 10 between the active ingredients of the topical composition of the present invention and 
% l the pore of the skin. Preferably, the pharmaceutically acceptable topical carrier may 

q make up more than about 80%, and more preferably about 80-95% w/w of the total 

% k composition. In some cases, it may be necessary to dissolve one or more the active 

i :=!l ingredients in an appropriate solvent such as ethanol or DMSO (dimethylsulfoxide), 

.11 15 and the like, to facilitate the incorporation of the one or more active ingredients into 
the topical composition or the pharmaceutically acceptable topical carrier. 

One preferred topical carrier useful in the present invention may contain at 
least a hydrophilic ointment base, panthenol or a panthenol derivative and a dispersant 
if needed to disperse one or more insoluble or partially insoluble active ingredients in 
20 the carrier. Another preferred topical carrier of the present invention employs 

hydroxymethyl cellulose as the base and may contain ingredients contained in the 
carrier described below other than the hydrophilic ointment base. 

Yet another preferred pharmaceutically acceptable topical carrier may include 
a solution of an acrylic copolymer in a non-aqueous solvent system, which mainly 
25 contains polyethylene glycol such as methoxy polyethylene glycol 550 (MPEG). A 
particular preferred MPEG is SENTRY CARBOWAX MPEG 550 sold by Union 
Carbide, which is a food/pharmaceutical/cosmetic grade material. Polyethylene 
glycols are generally non-toxic, water-soluble polymers that are fully biodegradable. 
In the solution, the acrylic copolymer would preferably be present in a concentration 
30 range of 3-6 % by weight. Preferably, the acrylic copolymer has a molecular weight 
of more than 20,000. More preferably, the acrylic copolymer has a molecular weight 
of more than 100,000 so that it will not be systematically absorbed by the human body 
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• ns A and D 3 used in the present 

50,000 to about 200,000 ^ ^ ^ . nvent , on may 

dispersion of vitamins A ana / 000 „j„f vitamin D,. 

,000,000 IU of vitamtn A and abou 10 • ^ compound « 



Jcnnon, which may be aomUnsteted a a ^ ,„ „. A 

particularly snitabie dispersan, f *e » ^ ^ ^ „ it . namral 

and/or cen proliferation is eom ^ ^ ^ t0 dispeis e me 
ptodnet. tTteamomtofeomotU iproUferaHo , 

compound mat testes ce« d-»— compositiM , tbe 

Wnen the compositton ts «"■*" „ ly sto -absorbable. 

However, due to its solubility chara— ^ „ vita mm D, as 

a suitable dispersant such as corn oil ui ^ ^ ^ to a topical composition 

The invention w al now be further 
20 EXAMElfiJ- bd to Table 1 below. 

25 administration. 

Table! , 
ArnountEmpio^ed 

^ andD.ncomoild.spersion 10,000 IU of Vitamin A 

Vitamin A palmitate and D 3 m ^ w 

30 p-Carotene 400 W 

Vitamin E 150mg 
a-Lipoic acid 
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1200 mg 

Quercetin 500 mg 

Ascorbyl palate l5 mg 

Curcumin 20 mg 

Green tea (C&P) 200 mg 

Chlorophyll* ofgerma nium l °° mg 
Carboxyethylsesquioxtdeofgerm 

Superoxide dismutase 
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The administration of the topical composition was carried out by applying a thin film 
of the composition to the areas of the skin to be exposed to radiation. The topical 
composition was applied three times during that day in the morning, noon and at 
bedtime. All of the patients administered with the topical composition of the present 
5 invention experienced much less severe radiation dermatitis after radiation therapy 
than patients who were not treated with the topical composition of the invention. The 
effects noted by the patients included reductions in burning, irritation and redness in 
Ub the areas of skin that were treated. This topical composition can also be administered 

H 

^ in a combined treatment involving the oral administration of the composition of 

;P 10 Example 1. 

iJl 

'S Table 2 

Ingredient 
s : - : s Hydrophilic ointment base 

: ?s 1 5 50% aqueous solution of Sodium acid phosphate 
□ DL-panthenol 

rll 

Glycerine 
Apricot kernal oil 
Witch hazel extract 
20 a-Lipoic acid 

Vitamin E acetate 

Vitamin A and D3 dispersion in corn oil 
Ascorbyl Palmitate 
Quercetin 



Amount Employed 

1 pound 
25 cc 

5 cc 

5 cc 
3 cc 
12 cc 
500 mg 

2 cc 

6 cc 

2 grams 
2 grams 
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EXAMPLE 3 

Tables 3-7 below exemplify some alternative topical formulations, which may 
be employed in the method of the present invention without listing all of the 
ingredients in the pharmaceutically acceptable topical carrier. These alternative 
formulations may be prepared using the same procedure as described in Example 1 . 

Table 3 - 



Ingredient Amount Employed 

Ascorbyl Palmitate 2 grams 

Hesperidine 2 grams 

Rutin 2 grams 

Vitamin A and D3 dispersion in corn oil 3 cc 

Vitamin E Acetate 1 cc 

DL Panthenol 5 cc 

Table 4 

Ingredient Amount Employed 

Ascorbyl Palmitate 2 grams 

Ascorbyl Glucosamine 1 gram 

Luteolin 4 grams 

Vitamin A and D3 dispersion in corn oil 3 cc 

Vitamin E acetate 1 cc 

DL Panthenol 5 cc 

Table 5 

Ingredient Amount Employed 

Ascorbyl Glucosamine 2 grams 

Apigenin 4 grams 

Vitamin A and D 3 dispersion in corn oil 3 cc 

Vitamin E acetate 1 cc 

DL Panthenol 5 cc 
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Table_6 



Ingredient 
AscorbylPalmitate 

Y-Linolenic acid 

Rutin 

Vitamin A and D3 dispersion in corn oil 

Vitamin E acetate 

DLPanthenol 



Table! 



10 



15 



Ingredient 
AscorbylPalmitate 

Quercetin 
Coenzyme Q10 
a-Lipoic acid 

Vitamin A and D 3 dispersion in corn 

Vitamin E acetate 
DL Panthenol 



oil 




AmounLE^ 
4 grams 
2 grams 

500 mg 

50 mg 

3 cc 

1 cc 
5 cc 
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r ;™,pntion and examples are not 

lta itinB *e scope of temvennon. These F 
from the claims appended hereto. 



